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   In traditional Japanese cuisine, rice is a staple food, and the main 
protein source is fish. However, the Japanese diet has been Westernized 
since the end of World WarⅡ. The dietary preferences among the 
Japanese population have changed as the meal contents have changed, 
and a demand for simple and easily cooked meals has arisen. New food 
processing techniques have also been developed, including the 
development of instant noodles. Instant noodles are dried or precooked 
noodles that are usually sold with seasoning. Dried noodles are usually 
ingested after being cooked or soaked in boiling water, while 
precooked noodles are ingested directly or after being reheated. 
Some kinds of instant noodles are packed in containers of 
polystyrene foam, plastic, or paper, and are known as instant cup 
noodles. In Japan, the first instant cup noodle products were sold by 
Nissin Food Products in 1971. The demand for instant cup noodles has 
grown dramatically because they are easy to make and eat. 
On the other hand, instant noodles are often criticized as a 
nutritionally unbalanced and unhealthy food. Instant noodles contain 
high amounts of lipids and salt, whereas they contains low amounts of 
fiber, vitamins and minerals. It is thought that ingesting high amounts of 
instant cup noodles may induce a surplus intake of salt, disrupt the 
body’s nutritional balance, and cause obesity. 
   The present study examined the effects of consuming instant cup 
noodles on serum and liver lipid levels in rats. The rats were fed an 
experimental diet containing instant cup noodles. People usually ingest 
instant cup noodles as one of three daily meals; therefore, the rats were 
fed experimental instant cup noodles to make up one-third of their total 
calorie intake. The seasonings of meals vary by region; therefore, the 
rats were fed instant cup noodles that included different seasonings that 
are made available on a limited basis in eastern or western Japan under 
the same product names in addition to examine the effect of the feeding 
of instant cup noodles. 
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The effects of the feeding of instant cup noodles on serum and liver lipid levels were studied in rats. Rats were fed an experimental diet containing 
instant cup noodles with different types of seasoning which are usually sold and consumed in eastern and western Japan. Instant cup noodles are 
usually ingested as one of three daily meals; therefore, the rats were fed experimental instant cup noodles to make up one-third of their total calorie 
intake. The absolute epididymal adipose tissue weight in the eastern Japan diet group was significantly higher than that in the basal diet group, and 
that in the western Japan diet group was higher but without a significant difference as compared to the basal diet group. The relative epididymal 
adipose tissue weight in the eastern and western Japan diet groups was significantly higher than that in the basal diet group. The liver triglyceride 
content in the eastern Japan diet group was significantly higher than that in the basal diet group, and that in the western Japan diet group was higher 
but without a significant difference as compared to the basal diet group. Furthermore, the water intake and urinary excretion in the western diet 
group were significantly higher than that in the basal diet group, and those in the eastern Japan diet group were higher but without a significant 
difference as compared to the basal diet group. The instant cup noodle ingestion increased the epididymal adipose tissue weight and liver 
triglyceride content, resulting in triglyceride accumulation, which accompanies the surplus intake of oils and fats. Furthermore, the ingestion of 
instant cup noodles resulted in an enhanced water intake, which is known to accompany the surplus intake of salt, resulting in an increase in urinary 
excretion. These results suggest that the feeding of instant cup noodles might create a risk of developing dyslipidemia and obesity due to the surplus 
intake of oils and fats, and may induce hypertension due to the surplus intake of salt. Therefore, it is important to limit the ingestion of instant cup 
noodles as much as possible to prevent the development of such lifestyle-related diseases, and to ensure the intake of a well-balanced diet. 
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MATERIALS AND METHODS 
   Animals and diets. This animal experiment was conducted with the 
approval of the Iwate Prefectural University Research Ethics 
Committee. 
   Male Wistar rats (3-wk-old, Charles River Laboratories Japan, Inc., 
Kanagawa, Japan) were individually housed in stainless steel cages 
with wire bottoms in an air-conditioned room at a temperature of 
22±2 ℃, relative humidity of 60±5 %, and a 12-h light cycle 
(0800-2000). Rats were fed a stock pellet diet (MF; Oriental Yeast Co., 
Ltd., Tokyo, Japan) followed by a basal diet1) for 6 days. Subsequently, 
the rats were divided into three groups (n=5) with similar body weights, 
and were fed the experimental diets; two groups were fed a diet 
containing instant cup noodles, and the other group was fed a basal diet. 
The experimental instant cup noodles used in the present study 
included different types of seasoning and are usually only available on a 
limited basis in either eastern or western Japan. These two different 
types of instant cup noodles were both produced using udon and soba 
noodles; therefore, the experimental instant cup noodles were prepared 
by mixing these two products equally with the seasoning. The noodles 
were ground. Instant cup noodles are usually ingested as one of three 
daily meals; therefore, the rats were fed experimental instant cup 
noodles to make up one-third of their total calorie intake. The 
compositions of the experimental diets supplied to the animals are 
shown in Table 1. The food compositions of the experimental diets are 
shown in Table 2. The rats were kept for 28 days in total. The 
experimental diet and water were available at all times. Urine was 
collected, and its volume was measured for the experimental period. 
Animals were deprived of their diets at 0900 on the 28th day but 
allowed free access to water until they were sacrificed, which was 
performed 4 h later. Blood was collected from the heart and left to clot 
at room temperature so that serum could be obtained. The liver and 
epididymal adipose tissue were quickly removed, washed with cold 
0.9 % NaCl, blotted on filter paper, and weighed. The serum and liver 
were stored at -30 ℃  until lipid concentration analyses were 
Table 1. Composition of experimental diets. (g/100g) 
Ingredients                    Control       Eastern Japan      Western Japan 
Casein 1                     20 
α-Cornstarch 1                  13.2 
Cornstarch 1                   39.75 
Sucrose 2                     10 
Cellulose powder 1                 5           69.0         69.2 
Soybean oil 1                   7 
Mineral mixture (AIN93G composition) 1       3.5 
Vitamin mixture (AIN93 composition) 1        1 
Choline bitartrate 3                 0.25 
L-Cystine 3                    0.3 
Eastern Japanese style noodles 4           -           31.0         - 
Western Japanese style noodles 4           -            -         30.8 
1 Oriental Yeast Co., Ltd., Tokyo, Japan. 
2 Nissin Sugar Manufacturing Co., Ltd., Tokyo, Japan. 
3 Wako Pure Chemical Industries, Ltd., Osaka, Japan. 
4 Nissin Food Products Co., Ltd., Tokyo, Japan. 
 
 
Table 2. Food composition of experimental diets. (per 100g) 
                        Control       Eastern Japan      Western Japan 
Energy (kcal)                   416         426          427 
Protein (g)                    20.3 (20)1      17.3 (16)        17.3 (16) 
Lipid (g)                     7.0 (15)       10.5 (22)        10.7 (23) 
Carbohydrate (g)                 68.0 (65)       65.6 (62)        65.4 (61) 
Sodium (mg)                   102         844          812 
Salt equivalents (g)                 0.26         2.14          2.06 
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performed. Aliquots of the liver were also preserved in methanol and 
stored at 4 ℃ until analyses of the lipid content were performed. 
   Lipid analyses. Serum total cholesterol, HDL-cholesterol, 
triglyceride, phospholipid, and NEFA concentrations were determined 
by an enzymatic method using a Cholesterol E-test Wako, 
HDL-Cholesterol E-test Wako, Triglyceride E-test Wako, Phospholipid 
C-test Wako, and NEFA-C test Wako, respectively. All test kits were 
obtained from Wako Pure Chemical Industries, Ltd., Osaka, Japan. The 
difference between the total cholesterol concentration and the 
HDL-cholesterol concentration was regarded as the 
(VLDL+LDL)-cholesterol concentration. The ratio of the 
(VLDL+LDL)-cholesterol concentration to the HDL-cholesterol 
concentration is designated as the atherogenic index. The ratio of the 
HDL-cholesterol concentration to the total cholesterol concentration is 
designated as the HDL-cholesterol ratio. 
   Total lipids from the liver were extracted according to the procedure 
described by Folch et al.2) After portions of the chloroform phase had 
been dried under nitrogen, cholesterol,3) triglyceride,4) and 
phospholipid5) contents were determined. 
The serum and liver thiobarbituric acid-reactive substance 
(TBARS) values were measured according to the method described by 
Yagi6) and Mihara et al.,7) respectively. 
   Statistical analyses. Results were expressed as mean ± standard 
error. Statistical analysis was carried out by one-way analysis of 
variance followed by Fisher’s protected least significant difference 
(PLSD) test using the SPSS Statistics, version 22 (IBM Japan, Ltd., 




   Table 3 shows the initial body weight, food, calorie and water 
intakes, body weight gain, and urinary excretion for the duration of the 
28 days of experimental feeding, and the weight of the liver at the end 
of the experimental feeding period. The food and calorie intakes, and 
body weight gain were not significantly different among the three 
experimental diet groups. On the other hand, the water intake and 
urinary excretion in the western Japan diet group were significantly 
higher than those in the basal diet group, and those in the eastern Japan 
diet group were higher but without a significant difference as compared 
to the basal diet group. The liver weight was not significantly different 
among the three experimental diet groups in terms of both absolute and 
relative values. 
   Figure 1 shows the weight of the epididymal adipose tissue at the 
end of the experimental feeding period. The absolute weight in the 
eastern Japan diet group was significantly higher than that in the basal 
diet group, and that in the western Japan diet group was higher but 
without a significant difference as compared to the basal diet group. 
The relative weight in the eastern Japan and western Japan diet groups 
was significantly higher than that in the basal diet group. 
   Serum cholesterol concentrations are shown in Figure 2. The serum 
total cholesterol concentration was not significantly different among the 
three experimental diet groups. As for the lipoprotein cholesterol 
concentrations, neither the HDL-cholesterol nor 
(VLDL+LDL)-cholesterol concentrations were significantly different 
among the three experimental diet groups. Therefore, there were no 
significant differences in the atherogenic index or HDL-cholesterol 
ratio among the three experimental diet groups. 
   Figure 3 shows the serum triglyceride, phospholipid, and NEFA 
concentrations. The serum triglyceride, phospholipid, and NEFA 
concentrations were not significantly different among the three 
experimental diet groups. 
   Liver lipid contents are shown in Figure 4. The liver cholesterol 
content was not significantly different among the three experimental 
diet groups. The liver triglyceride content in the eastern Japan diet 
Table 3. Initial body weight, food, calorie and water intakes, body weight gain, urinary excretion, and liver weight in rats fed different 
types of instant cup noodles. 
Measurement                      Control        Eastern Japan      Western Japan 
Initial body weight (g)                97.3 ± 1.1        97.3 ± 1.1        97.2 ± 1.3 
Food intake (g/28d)                 575.3 ± 2.9        577.5 ± 12.0       567.5 ± 20.8 
Calorie intake (kcal/28d)               2,393 ± 12        2,460 ± 51       2,422 ± 89 
Water intake (ml/28d)                714.3 ± 56.0 a       850.6 ± 53.9 ab      979.8 ± 80.9 b 
Body weight gain (g/28d)               223.6 ± 6.7        230.4 ± 5.5       224.1 ± 13.4 
Urinary excretion (ml/28d)              316.2 ± 44.1 a        468.4 ± 43.2 ab     580.6 ± 64.1 b 
Liver weight 
Absolute (g/whole body wt)             14.2 ± 0.6        14.5 ± 0.3        13.6 ± 0.7 
Relative (g/100g of body wt)             4.42 ± 0.18        4.42 ± 0.07       4.21 ± 0.06 
Values represent the means ± standard errors for five rats. Values not sharing a common letter are significantly different at p < 0.05 by 
one-way analysis of variance followed by Fisher’s protected least significant difference (PLSD) test. 
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MATERIALS AND METHODS 
   Animals and diets. This animal experiment was conducted with the 
approval of the Iwate Prefectural University Research Ethics 
Committee. 
   Male Wistar rats (3-wk-old, Charles River Laboratories Japan, Inc., 
Kanagawa, Japan) were individually housed in stainless steel cages 
with wire bottoms in an air-conditioned room at a temperature of 
22±2 ℃, relative humidity of 60±5 %, and a 12-h light cycle 
(0800-2000). Rats were fed a stock pellet diet (MF; Oriental Yeast Co., 
Ltd., Tokyo, Japan) followed by a basal diet1) for 6 days. Subsequently, 
the rats were divided into three groups (n=5) with similar body weights, 
and were fed the experimental diets; two groups were fed a diet 
containing instant cup noodles, and the other group was fed a basal diet. 
The experimental instant cup noodles used in the present study 
included different types of seasoning and are usually only available on a 
limited basis in either eastern or western Japan. These two different 
types of instant cup noodles were both produced using udon and soba 
noodles; therefore, the experimental instant cup noodles were prepared 
by mixing these two products equally with the seasoning. The noodles 
were ground. Instant cup noodles are usually ingested as one of three 
daily meals; therefore, the rats were fed experimental instant cup 
noodles to make up one-third of their total calorie intake. The 
compositions of the experimental diets supplied to the animals are 
shown in Table 1. The food compositions of the experimental diets are 
shown in Table 2. The rats were kept for 28 days in total. The 
experimental diet and water were available at all times. Urine was 
collected, and its volume was measured for the experimental period. 
Animals were deprived of their diets at 0900 on the 28th day but 
allowed free access to water until they were sacrificed, which was 
performed 4 h later. Blood was collected from the heart and left to clot 
at room temperature so that serum could be obtained. The liver and 
epididymal adipose tissue were quickly removed, washed with cold 
0.9 % NaCl, blotted on filter paper, and weighed. The serum and liver 
were stored at -30 ℃  until lipid concentration analyses were 
Table 1. Composition of experimental diets. (g/100g) 
Ingredients                    Control       Eastern Japan      Western Japan 
Casein 1                     20 
α-Cornstarch 1                  13.2 
Cornstarch 1                   39.75 
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Cellulose powder 1                 5           69.0         69.2 
Soybean oil 1                   7 
Mineral mixture (AIN93G composition) 1       3.5 
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Eastern Japanese style noodles 4           -           31.0         - 
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1 Oriental Yeast Co., Ltd., Tokyo, Japan. 
2 Nissin Sugar Manufacturing Co., Ltd., Tokyo, Japan. 
3 Wako Pure Chemical Industries, Ltd., Osaka, Japan. 
4 Nissin Food Products Co., Ltd., Tokyo, Japan. 
 
 
Table 2. Food composition of experimental diets. (per 100g) 
                        Control       Eastern Japan      Western Japan 
Energy (kcal)                   416         426          427 
Protein (g)                    20.3 (20)1      17.3 (16)        17.3 (16) 
Lipid (g)                     7.0 (15)       10.5 (22)        10.7 (23) 
Carbohydrate (g)                 68.0 (65)       65.6 (62)        65.4 (61) 
Sodium (mg)                   102         844          812 
Salt equivalents (g)                 0.26         2.14          2.06 
1 PFC (protein, fat, and carbohydrate) balance (%). 
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group was significantly higher than that in the basal diet group, and that 
in the western Japan diet group was higher but without a significant 
difference as compared to the basal diet group. The liver phospholipid 
content was not significantly different among the three experimental 
diet groups. 
   Serum and liver TBARS values are shown in Figure 5. Neither the 
serum nor liver TBARS values were significantly different among the 
three experimental diet groups. 
 
DISCUSSION 
   The feeding of the instant cup noodle affected the lipid profiles in 
rats. The absolute epididymal adipose tissue weight in the eastern Japan 
diet group was significantly higher than that in the basal diet group, and 
that in the western Japan diet group was higher but without a significant 
difference as compared to the basal diet group. The relative epididymal 
adipose tissue weight in the eastern and western Japan diet groups was 
significantly higher than that in the basal diet group without any 
difference in food intake. Furthermore, the liver triglyceride content in 
the eastern Japan diet group was significantly higher than that in the 
basal diet group, and that in the western Japan diet group was higher 
but without a significant difference as compared to the basal diet group. 
It is known that a surplus intake of oils and fats causes triglyceride to 
accumulate in the body. In the present study, the lipid content in the 
experimental instant-cup-noodle-containing diet (eastern Japan (10.5 g) 
and western Japan (10.5 g)) was higher than that in the basal diet (7.0 
g); therefore, the triglyceride intake and accumulation might have been 
increased, resulting in the increase in the epididymal adipose tissue 
weight and the liver triglyceride content in the 
instant-cup-noodle-containing diet groups as compared to the basal diet 
group. 
   On the other hand, the ingestion of the instant cup noodles did not 
affect the serum and liver TBARS values. The TBARS value is an 
index of lipid peroxidation in the blood or tissues. Lipid peroxidizes at 
double bonds between carbon atoms. A previous study reported that 
there were no significant differences in the serum and liver TBARS 
values between beef fat and soybean oil diets.8) Beef fat includes high 
percentages of saturated fatty acids (mainly palmitic acid and stearic 
acid9)) and monounsaturated fatty acids (mainly oleic acid9)), and 
soybean oil includes high percentages of monounsaturated fatty acids 
(mainly oleic acid9)) and unsaturated fatty acids (mainly linoleic acid,17) 
which contains only two double bonds). In the present study, the basal 
diet included soybean oil, whereas the instant cup noodles included 
plant oils, both of which include many double-bond-poor unsaturated 
fatty acids. Thus, the degree of fatty acid peroxidation in the body 
induced by ingestion of the instant cup noodle diet is likely to be almost 
the same in comparison to the basal diet; therefore, the serum and liver 
TBARS values might not be significantly different between the basal 
and instant-cup-noodle-containing diet groups. 
   The serum total, HDL-, and (VLDL+LDL)-cholesterol 
concentrations were not significantly affected by the ingestion of the 
instant cup noodles. The serum cholesterol concentration is known to 
be changed by fatty acids. For example, animal fats, including many 
saturated fatty acids, elevate the serum cholesterol concentration, 
whereas plant oils, including many unsaturated fatty acids, reduce it. In 
the present study, the basal diet included soybean oil, whereas the 
instant cup noodles included plant oils. The fatty acid composition of 
the plant oils is unknown, though the fatty acid composition of the 
instant cup noodle diet is likely to be almost the same as that of soybean 
 Fig. 1. Effects of the feeding of different types of instant noodles on absolute and relative epididymal adipose tissue weight in rats. Values represent 
the means for five rats. Vertical bars indicate standard errors. Values not sharing a common letter are significantly different at p < 0.05 by one-way 
analysis of variance followed by Fisher’s protected least significant difference (PLSD) test. C, basal diet (control) group; E, eastern Japan style 
instant noodle diet group; W, western Japan style instant noodle diet group.. 
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oil because these two oils are both plant oils. Therefore, this may be 
why the serum total, HDL-, and (VLDL+LDL)-cholesterol 
concentrations were not significantly different between the basal and 
instant-cup-noodle-containing diet groups. 
In the present study, the urinary excretion in the western Japan diet 
group was significantly higher than that in the basal diet group, and that 
in the eastern Japan diet group was higher but without a significant 
difference as compared to the basal diet group without any difference in 
food intake. The salt equivalents per 100 g of the basal, eastern Japan, 
and western Japan diets were 0.26 g, 2.18 g, and 2.08 g, respectively. 
The increase in the urinary excretion is considered to be a result of an 
increase in the water intake caused by an increase in the salt intake. A 
surplus intake of salt enhances the osmotic pressure in the blood and the 
water intake is increased in order to reduce the osmotic pressure, 
 Fig. 2. Effects of the feeding of different types of instant cup noodles on serum cholesterol concentration, atherogenic index, and high-density 
lipoprotein (HDL)-cholesterol ratio in rats. Values represent the means for five rats. Vertical bars indicate standard errors. C, basal diet (control) 
group; E, eastern Japan style instant noodle diet group; W, western Japan style instant noodle diet group. 
 
 
Fig. 3. Effects of the feeding of different types of instant cup noodles on serum triglyceride, phospholipid, and nonesterified fatty acid (NEFA) 
concentrations in rats. Values represent the means for five rats. Vertical bars indicate standard errors. C, basal diet (control) group; E, eastern Japan 
style instant noodle diet group; W, western Japan style instant noodle diet group. 
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group was significantly higher than that in the basal diet group, and that 
in the western Japan diet group was higher but without a significant 
difference as compared to the basal diet group. The liver phospholipid 
content was not significantly different among the three experimental 
diet groups. 
   Serum and liver TBARS values are shown in Figure 5. Neither the 
serum nor liver TBARS values were significantly different among the 
three experimental diet groups. 
 
DISCUSSION 
   The feeding of the instant cup noodle affected the lipid profiles in 
rats. The absolute epididymal adipose tissue weight in the eastern Japan 
diet group was significantly higher than that in the basal diet group, and 
that in the western Japan diet group was higher but without a significant 
difference as compared to the basal diet group. The relative epididymal 
adipose tissue weight in the eastern and western Japan diet groups was 
significantly higher than that in the basal diet group without any 
difference in food intake. Furthermore, the liver triglyceride content in 
the eastern Japan diet group was significantly higher than that in the 
basal diet group, and that in the western Japan diet group was higher 
but without a significant difference as compared to the basal diet group. 
It is known that a surplus intake of oils and fats causes triglyceride to 
accumulate in the body. In the present study, the lipid content in the 
experimental instant-cup-noodle-containing diet (eastern Japan (10.5 g) 
and western Japan (10.5 g)) was higher than that in the basal diet (7.0 
g); therefore, the triglyceride intake and accumulation might have been 
increased, resulting in the increase in the epididymal adipose tissue 
weight and the liver triglyceride content in the 
instant-cup-noodle-containing diet groups as compared to the basal diet 
group. 
   On the other hand, the ingestion of the instant cup noodles did not 
affect the serum and liver TBARS values. The TBARS value is an 
index of lipid peroxidation in the blood or tissues. Lipid peroxidizes at 
double bonds between carbon atoms. A previous study reported that 
there were no significant differences in the serum and liver TBARS 
values between beef fat and soybean oil diets.8) Beef fat includes high 
percentages of saturated fatty acids (mainly palmitic acid and stearic 
acid9)) and monounsaturated fatty acids (mainly oleic acid9)), and 
soybean oil includes high percentages of monounsaturated fatty acids 
(mainly oleic acid9)) and unsaturated fatty acids (mainly linoleic acid,17) 
which contains only two double bonds). In the present study, the basal 
diet included soybean oil, whereas the instant cup noodles included 
plant oils, both of which include many double-bond-poor unsaturated 
fatty acids. Thus, the degree of fatty acid peroxidation in the body 
induced by ingestion of the instant cup noodle diet is likely to be almost 
the same in comparison to the basal diet; therefore, the serum and liver 
TBARS values might not be significantly different between the basal 
and instant-cup-noodle-containing diet groups. 
   The serum total, HDL-, and (VLDL+LDL)-cholesterol 
concentrations were not significantly affected by the ingestion of the 
instant cup noodles. The serum cholesterol concentration is known to 
be changed by fatty acids. For example, animal fats, including many 
saturated fatty acids, elevate the serum cholesterol concentration, 
whereas plant oils, including many unsaturated fatty acids, reduce it. In 
the present study, the basal diet included soybean oil, whereas the 
instant cup noodles included plant oils. The fatty acid composition of 
the plant oils is unknown, though the fatty acid composition of the 
instant cup noodle diet is likely to be almost the same as that of soybean 
 Fig. 1. Effects of the feeding of different types of instant noodles on absolute and relative epididymal adipose tissue weight in rats. Values represent 
the means for five rats. Vertical bars indicate standard errors. Values not sharing a common letter are significantly different at p < 0.05 by one-way 
analysis of variance followed by Fisher’s protected least significant difference (PLSD) test. C, basal diet (control) group; E, eastern Japan style 
instant noodle diet group; W, western Japan style instant noodle diet group.. 
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resulting in maintenance of the electrolyte concentrations. In the present 
study, the water intake in the western Japan diet group was significantly 
higher than that in the basal diet group, and that in the eastern Japan diet 
group was higher but without a significant difference as compared to 
the basal diet group; therefore, this may be why the urinary excretion in 
the western Japan diet group was significantly higher than that in the 
basal diet group, and that in the eastern Japan diet group was higher but 
without a significant difference as compared to the basal diet group. 
   The effects of feeding of different types of seasoning in products 
that were otherwise the same of the instant cup noodles were examined 
in addition to the effect of instant cup noodle ingestion, and there were 
no significant differences in all parameters measured in the present 
study. The food composition of the two types of experimental instant 
cup noodles were almost the same (Table 2); therefore, this may be 
why there were no significant differences between the 
instant-cup-noodle-containing eastern Japan and western Japan diet 
groups. 
   In conclusion, the feeding of instant cup noodles affected the lipid 
profiles in rats. Instant cup noodle ingestion increased the epididymal 
adipose tissue weight and liver triglyceride content, resulting in 
 
Fig. 4. Effects of the feeding of different types of instant cup noodles on liver lipid contents in rats. Values represent the means for five rats. Vertical 
bars indicate standard errors. Values not sharing a common letter are significantly different at p < 0.05 by one-way analysis of variance followed by 
Fisher’s protected least significant difference (PLSD) test. C, basal diet (control) group; E, eastern Japan style instant noodle diet group; W, western 
Japan style instant noodle diet group. 
 
 Fig. 5. Effects of the feeding of different types of instant cup noodles on serum and liver thiobarbituric acid-reactive substance (TBARS) values in 
rats. Values represent the means for five rats. Vertical bars indicate standard errors. C, basal diet (control) group; E, eastern Japan style instant noodle 
diet group; W, western Japan style instant noodle diet group. 
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triglyceride accumulation in the body, which often accompanies the 
surplus intake of oils and fats. Furthermore, the instant cup noodle 
ingestion enhanced the water intake, likely due to a surplus intake of 
salt, resulting in an increase in urinary excretion. The surplus intake of 
oils and fats might lead to a risk of developing dyslipidemia and 
obesity.10) The surplus intake of salt is often considered to induce 
hypertension.11) Therefore, it is important to limit the ingestion of 
instant cup noodles as much as possible to prevent the development of 
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resulting in maintenance of the electrolyte concentrations. In the present 
study, the water intake in the western Japan diet group was significantly 
higher than that in the basal diet group, and that in the eastern Japan diet 
group was higher but without a significant difference as compared to 
the basal diet group; therefore, this may be why the urinary excretion in 
the western Japan diet group was significantly higher than that in the 
basal diet group, and that in the eastern Japan diet group was higher but 
without a significant difference as compared to the basal diet group. 
   The effects of feeding of different types of seasoning in products 
that were otherwise the same of the instant cup noodles were examined 
in addition to the effect of instant cup noodle ingestion, and there were 
no significant differences in all parameters measured in the present 
study. The food composition of the two types of experimental instant 
cup noodles were almost the same (Table 2); therefore, this may be 
why there were no significant differences between the 
instant-cup-noodle-containing eastern Japan and western Japan diet 
groups. 
   In conclusion, the feeding of instant cup noodles affected the lipid 
profiles in rats. Instant cup noodle ingestion increased the epididymal 
adipose tissue weight and liver triglyceride content, resulting in 
 
Fig. 4. Effects of the feeding of different types of instant cup noodles on liver lipid contents in rats. Values represent the means for five rats. Vertical 
bars indicate standard errors. Values not sharing a common letter are significantly different at p < 0.05 by one-way analysis of variance followed by 
Fisher’s protected least significant difference (PLSD) test. C, basal diet (control) group; E, eastern Japan style instant noodle diet group; W, western 
Japan style instant noodle diet group. 
 
 Fig. 5. Effects of the feeding of different types of instant cup noodles on serum and liver thiobarbituric acid-reactive substance (TBARS) values in 
rats. Values represent the means for five rats. Vertical bars indicate standard errors. C, basal diet (control) group; E, eastern Japan style instant noodle 
diet group; W, western Japan style instant noodle diet group. 
